Cytochrome P-450-dependent oxidation of lanosterol in cholesterol biosynthesis. Microsomal electron transport and C-32 demethylation.
Electron transfer to rat liver microsomal cytochrome P-450 of 14 alpha-methyl group demethylation of 24,25-dihydrolanosterol (C30-sterol) has been studied with a new radio-high-performance liquid chromatography assay. The monooxygenase is dependent upon NADPH plus oxygen, insensitive to CN-, and sensitive to CO. Microsomal oxidation is also sensitive to trypsin digestion, and reactivation is dependent upon the addition of purified, detergent-solubilized cytochrome P-450 reductase. Electron transport of C-32 sterol demethylation can be fully supported by very low concentrations of NADPH (approximately 10 microM) only in the presence of saturating concentrations of NADH (approximately 200 microM) suggesting involvement of cytochrome b5-dependent electron transfer in addition to the NADPH-supported pathway. The cytochrome P-450 of 14 alpha-demethylation has been solubilized with detergents, resolved chromatographically from cytochrome P-450 reductase and cytochrome b5, and fully active C-32 demethylase reconstituted. Incubation of intact microsomes with NADH and very low concentrations of NADPH described above leads to interruption of demethylation without 14 alpha-methyl group elimination. Under these conditions, C-32 oxidation products of the C30-sterol substrate accumulate at the expense of formation of demethylated, C29-sterol products. This enzymic interruption of C-32 demethylation, accumulation of oxygenated C30-sterols, along with subsequent demethylation of the isolated C30-oxysterols under similar oxidative conditions supports the suggestion that 14 alpha-hydroxymethyl and aldehydic sterols are metabolic intermediates of sterol 14 alpha-demethylation. Only very modest inductions of the constitutive cytochrome P-450 isozyme of 14 alpha-methyl sterol oxidase can be obtained with just 2 out of 12 known, potent inducers of mammalian hepatic cytochrome P-450s. Alternatively, administration of complete adjuvant in mineral oil drastically reduces amounts of total microsomal cytochrome P-450 while activity of 14 alpha-methyl sterol oxidase is not affected dramatically. Thus, as much as 2.5-fold enhancement of C-32 oxidase specific activity is obtained when expressed per unit of cytochrome P-450.